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f) Description of Research:

Work in the period covered by this report has been concen-
trated in three areas: 1) A prototype polarimeter, capable of being
flown in space, has been built; 2) a flight version of the x-ray
collector has been constructed; and 3) laboratory test facilities
have been provided.

The prototype polarimeter, which utilizes the polarization
sensitivity of the angular dependence of Compton scattering, will
be flown in a balloon to an altitude of 120,000 ft to check the
background characteristics of the instrument. A method was developed
for cold-forming the lithium scattering material into blocks. The
lithium is kept from oxidizing by wrapping it with Saran. The
counters, which are filled with a gas mixture of 90% xenon and 10%
methane at 3 atm pressure, are used to detect the scattered x rays
and are surrounded by an anticoincidence plastic shield. 1In addi-
tion, events are rejected in which two counters fire simultaneously.
A small on-board computer has been built to provide the anticoinci-
dence circuitry and to provide background diagnostic information.
Analysis of data from this balloon flight will make it possible to
choose the best method of background suppression. The flight will
also determine the level of background which cannot be suppressed,
thus fixing the sensitivity of the instrument.

The x-ray collector utilizes a large number of thin-glass
plates arranged in rings to reflect x rays at grazing incidence to
a common point. A collector has been built with a focal length of
about 50 inches, which is capable of being flown in an Aerobee
sounding rocket. The geometric collecting area is about 250 cm?,
and x rays are focused with an efficiency of 30% for an energy of
1.5 kev and with higher efficiencies for lower energies. Work was

begun for the development of suitable thin-window counters to



detect the x rays focused by the collector. Calculations indicate
that the over-all collector-detector assembly will have a relative~
ly flat response, being 20% efficient for x rays of wavelengths 8
to 28 A. This instrument will oe flown to locate extragalactic
sources of x rays. 1In particular, the region near dM-87 and 3C273
will be observed. The angular precision with which sources can
be located depends on the intensity of the source, but is roughly
1/2 degree. This resolution will be increased by using a matrix
of detectors in the focal plane of the detector. Thus, the sta-
tistics can be improved by following the path of an x-ray source
in the focal plane.

In the construction of laboratory test facilities, an
evacuated tune 40 meters long has been built which will accommo-
date an Aerobee pay-load at one end. A small x-ray source at the
other end then provides a beam of x rays at the pay-load that is
diverging oy less than 1/2 degree. This enables us to check the
angular response and sensitivity of instruments with a stellar-
like source. A vacuum spectrograph has been obtained for making
measurements of the transmissivity and reflectivity of various
materials for x rays. This facility will provide calibrations
of counter windows and x-ray filters. A Henke x-ray tuwve has
also bheen obtained for use as an intense source of low-energy
continuum or fluorescence x rays with either the vacuum spectro-
graph or the long, evacuated tube.



